APRACTICAL form of short-term therapy for subacute bacterial endocarditis would be of considerable economic and psychologic value. The importance of such short-term therapy can be appreciated if one considers the expenditure of time and money involved currently in treating a patient afflicted with the disease mentioned. In a recent paper' it was estimated that the average cost of present-day treatment of a private patient with subacute bacterial endocarditis, exclusive of physicians' fees, amounted to $601. If infectious endocarditis affects the breadwinner of the family so that he is without gainful employment for several months, the economic loss and consequent psychologic effects may be very distressing. Current concepts of the therapy of bacterial endocarditis caused by penicillin-sensitive organisms indicate that the average daily dose of penicillin should be 1 to 2 million units and that treatment should be continued for four to eight weeks. [2] [3] [4] In contradistinction to this conventional duration of treatment, "short-term therapy" applies to those instances in which treatment is not given beyond two weeks. King and colleagues5 treated eight patients with penicillin on an intensive shortterm basis. Their eight patients, seven with Read at the Scientific Sessions of the Tiventysixth Annual I\eeting of the American Heart Association, Atlantic City, N. J. April 10 and 11, 1953. streptococcal and one with staphylococcal subacute bacterial endocarditis caused by penicillin-sensitive organisms (sensitivity range of 0.02 to 0.3 unit with an average of 0.1 unit per cubic centimeter of medium), were treated with 14 million units of penicillin per day for 10 days. Only the patient with the most resistant organism (sensitive to 0.3 unit per cubic centimeter) was cured. In one other of their cases, therapy with both short-term massive daily doses and with long-term conventional daily doses of penicillin was without success. The organism responsible for the endocarditis was a very sensitive one, and combined therapy with penicillin and streptomycin was eventually curative.
Hamburger and Stein6 treated 12 patients with 15 or 16 million units of penicillin given daily for two weeks. Two of these patients had a relapse within one month and were then successfully retreated with a second course.
Hunter,7 8 encouraged by in vitro studies on the synergistic bactericidal effects of combined penicillin and streptomycin, treated five patients who had penicillin-sensitive streptococcal endocarditis with this antibiotic combination for 10 days and obtained satisfactory results.
From .Jan. combinations of penicillin and dihydrostreptomycin were given for a period of two weeks.
MATERIAL AND METHOD
The diagnosis of bacterial endocarditis in our 23 cases was established in each instance by an average of three (range two to six) positive blood cultures. After the organism was identified and in vitro sensitivity tests carried out, the patient was given aqueous procaine penicillin G intramuscularly in a total daily amount of 1 microgram (average 0.11 microgram) of erythromycin. In two cases each, the streptococci were inhibited by less than 0.05, 0.1 and 0.2 microgram of this drug; only two of these six patients were treated with erythromycin. Sensitivity studies for dihydrostreptomycin were made in only two of the cases; the values were 6.25 and 3.1 micrograms for organisms which were sensitive to less than 0.05 unit of penicillin.
In view of previously reported studies of bactericidal tests for combined penicillin-dihydrostreptomycin activity on penicillin-sensitive streptococci, such studies were not carried out with the organisms isolated in this series of patients. 8' 11-13 CLINICAL FEATURES Sixteen of our 23 patients were men and seven were women. Their ages ranged from 26 to 66 years and averaged 45 years. Pre- It is interesting to note (table 4) that in the 18 patients thought to have rheumatic heart disease, only the murmurs compatible with mitral and aortic insufficiency and occasionally a murmur suggestive of aortic stenosis were observed. In no case was it felt that the endocarditis was engrafted on a mitral stenosis. In six of these cases there was a definite history of previous rheumatic fever, in five there was an equivocal history and in seven there was no history of rheumatic fever or its sequelae. In seven cases there was the characteristic murmur of aortic insufficiency; in four of these patients there was no history of rheumatic fever or heart murmur, while in three an apical systolic murmur w-as also present. In the remaining 11 patients felt to have rheumatic heart disease, only an apical systolic murmur of minimal to moderate intensity was heard; in only one of these patients was an aortic systolic murmur noted also. This aortic murmur seemed to be of the same character as the apical murmur but much less intense. A diagnosis of rheumatic mitral valviilitis was entertained in these 11 cases, and it is probable that in most of them the murmur represented mitral insufficiency.
Of the 11 cases in which a diagnosis of rheumatic mitral valvulitis was entertained, there was a definite history of rheumatic fever in four, and equivocal history in four, and no history in three. In all of these cases except one of the last-mentioned group, there was a history of a heart murmur of long duration prior to the onset of bacterial endocarditis. In the case in which the patient was without previous knowledge of a heart murmur (case 14, table 4), examination after death disclosed that involvement of the mitral valve and its chordae tendineae by previous attacks of rheumatic fever was the substrate for the bacterial endocarditis. It would seem, then, that previous damage to the mitral valve had occurred before the onset of the bacterial endocarditis in all 11 cases. However, the possibility that the bacterial infection was engrafted on a normal mitral valve in some cases cannot be excluded. Such cases have been recorded.14 Whether some of these apical systolic murmurs may actually have represented aortic valvular lesions would be difficult to say. However, the apical location of the murmur, the previous knowledge of valvular damage, and the presence of bacterial endocarditis would indicate that the murmur was of mitral valvular origin, and the result of rheumatic mitral incompetence. The problem of differentiation of apical systolic murmurs and organic mitral insufficiency has been reviewed recently.13
Embolic manifestations occurred in 61 per cent of the 23 cases. Petechiae were the most frequent finding. Osler Therapy was complicated by the appearance of moderately severe epigastric pain on the third day, which was followed by enlargement and tenderness of the liver, jaundice, and elevation of temperature to 100.6 F. This episode lasted about four days. The patient was then afebrile and the blood cultures were negative until death, which resulted from cerebral phages, were present in moderate numbers. Hemosiderin granules were present in some of these infiltrating cells. No neutrophils, leukocytes or bacteria were identified histologically. On the surface of the involved portion of the valve, endothelial cells could be identified. Bland thrombotic material was deposited upon the surface of the valve but no evidence of active inflammation could be found. Cultures from the involved portions of the leaflets were negative ( figs. 1 and 2) .
It was concluded that the mitral valve was the site of healed bacterial endocarditis. reaction for syphilis positive on several occasions, and blood cultures positive for Streptococcus mitis on five occasions. The patient died rather suddenly on the eleventh day of therapy. During the last two or three days before death he experienced several episodes of thoracic pain and dyspnea that were suggestive of pulmonary or coronary embolization.
Postmortem examination revealed syphilitic of these two cases were decided upon for the following reasons: the organism was an unidentified streptococcus, and the in vitro sensitivity test revealed that minimal inhibition of the organism was produced by 0.1 to 0.2 unit of penicillin per cubic centimeter of medium; also, the duration of symptoms was felt to be close to 18 months; in addition, the patient exhibited considerable debility and loss of weight. In the other case the patient had had the disease for nine months or more and was in a greatly debilitated and wasted state when therapy was started. In this case a splenic infarction also developed o1) the third day of treatment with a rise of temperature to 103.8 F. for 48 hours. However, the initial response to therapy in both cases was excellent, and it seems likely in retrospect that 2 million units of penicillin and 2 Gm. of dihydrostreptomycin per day for 14 The patients in this study were not asked to take their temperature after therapy was completed. However, in two cases in which a low-grade fever (temperature up to 102 F.) was observed in the first few days after dismissal of the patient, the febrile reactions were apparently not due to a relapse or reactivity of the valvular infection. Daily blood cultures during and subsequent to the elevation of temperature were repeatedly negative. The febrile response disappeared rapidly with rest in bed, and it was felt to be related to ambulation and activity following two to three weeks of almost complete rest in bed during the period of treatment and observation.
Bio-assays for the serum levels of penicillin and dihydrostreptomycin were performed in 14 cases. In 13 of these there was no evidence of renal insufficiency and the penicillin levels ranged from 1 to 16 units and averaged just above 2 units per cubic centimeter. The dihydrostreptomycin levels ranged from 4 to 64 micrograms and averaged slightly more than 16 micrograms. In one case in which the levels of blood urea averaged more than 80 mg. per 100 cc., the values for penicillin and dihydrostreptomycin in the serum were, on two occasions, 8 and 16 units per cubic centimeter for penicillin and 32 and 64 micrograms per cubic centimeter for dihydrostreptomycin. In the patients without renal insufficiency who received 2 million units of penicillin and 2 Gm. of dihydrostreptomycin per day intramuscularly in two divided doses every 12 hours, the serum levels were noted to be as high as 16 units and 64 micrograms and as low as 1 unit and 4 micrograms respectively. The higher values for penicillin and dihydrostreptomycin were found an hour or two after the administration of the antibiotics; the lower values were found one to two hours before the injections.
Sedimentation Rate.
The sedimentation rate was elevated before therapy in all but two cases, and it became elevated also in these with treatment. During therapy the sedimentation rate rose rather than fell in a significant number of cases. In 13 cases it rose an average of 25 mm., the range being from 10 to 56 mm.; the initial readings in these cases averaged 60 mm. with a range of 20 In only three cases of this series did any toxic reactions develop from the antibiotics used, and these reactions were mild. One patient gave a history of severe allergic sensitivity to penicillin G, so that penicillin 0 was used for the two-week period of therapy. Cross sensitivity must have existed, because a maculopapular rash developed over most of the areas of the body with eventual exfoliation of the skin of the fingers and hands. Successful twoweek curative therapy was, however, carried out with penicillin 0 and dihydrostreptomycin. This case has been reported in greater detail elsewhere.29 Two patients exhibited very mild toxic reactions to dihydrostreptomycin. One had a slight transient numbness of the fingertips following the first few injections of dihydrostreptomycin; the other had numbness and paresthesias circumorally and peripherally in the tips of the fingers and toes which persisted unchanged with continuation of treatment until death from cerebral embolism on the eleventh day. No eighth-nerve toxicity from the dihydrostreptomycin was exhibited by any of the 23 patients given this drug in 2 Gm. doses for a two-week period. Five deaths (22 per cent) occurred. Four of the deaths were due to complications of the endocarditis and the underlying heart disease, namely congestive heart failure and cerebral embolism, while the fifth was due to coronary occlusion with myocardial infarction.
The clinical features in the 23 cases are presented and the cardiac findings discussed.
Rheumatic heart disease was present in 18 cases, degenerative or "arteriosclerotic " heart 507 disease in three, and syphilitic heart disease with syphilitic aortic insufficiency in one; in one case no diagnosis of underlying heart disease could be made.
It is concluded on the basis of this study that 1 million units of aqueous procaine penicillin G and 1 Gm. of dihydrostreptomycin sulfate given intramuscularly every 12 
